Characterization of a phosphatidylinositol 4-phosphate-specific phosphomonoesterase in rat liver nuclear envelopes.
Incubation of rat liver nuclear envelopes with [gamma-32P]ATP resulted in the synthesis of phosphatidylinositol-[4-32P]phosphate (PIP). Degradation of endogenously labeled PIP was observed upon the dilution of the labeled ATP with an excess of unlabeled ATP. This degradation was most rapid in the presence of EDTA, and was inhibited by MgCl2 and CaCl2. To further characterize the degradative activity, phosphatidylinositol[4-32P]phosphate and phosphatidylinositol [4,5-32P]bisphosphate (PIP2) were synthesized and isolated from erythrocyte plasma membranes. The 32P-labeled phospholipids were then resuspended in 0.4% Tween 80, a detergent that did not inhibit degradation of endogenously labeled PIP, and mixed with nuclear envelopes. [32P]PIP and [32P]PIP2 were degraded at rates of 2.25 and 0.04 nmol min-1 mg nuclear envelope protein-1, respectively. Only 32P was released from phosphatidyl[2-3H]inositol-[4-32P]phosphate, indicating that hydrolysis of PIP was due to a phosphomonoesterase activity (EC 3.1.3.36) in nuclear envelopes. Similarly, anion-exchange chromatographic analysis of the water-soluble products released from [32P]PIP indicated that inorganic phosphate was the sole 32P-labeled product. Hydrolysis of PIP was most rapid at neutral pH, and was not affected by inhibitors of acid phosphatase or alkaline phosphatase. Hydrolysis of PIP was also not inhibited by nonspecific phosphatase substrates, such as glycerophosphate, p-nitrophenylphosphate, AMP, or glucose 6-phosphate. Hydrolysis was stimulated by putrescine, and was inhibited by inositol 2-phosphate, spermidine, spermine, and neomycin.